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Abstract (Basic): WO 9534393 A 

Injection machine for semi-solid metal (SSM) casting has: (a) a 
liquid metal hopper (1), which keeps the liquidus temperature and whose 
lower end contains an outlet (28); (b) a vertical shearing/cooling 
section which has (i) a tubular barrel (19) into which fluid from the 
hopper enters at the upper end, (ii) a screw (18) located in the 
barrels axial cavity, the screw being shorter than the cavity and 
having a small gap between the screw flights (20) and the cavity wall, 
the screw can rotate or move axially from the first lower position to a 
second upper position, (iii) a nozzle that seals with the lower end of 
the cavity and connects to a mould, (iv) a seal between the screw and 
the upper end of the cavity to prevent metal flow while the screw is 
moving, and (v) a means for controlling the temperature of the barrel 
so it is below the liquidus of the metal; (c) a means for rotating the 
screw; and (d) a means for axial movement of the screw between the 
upper and lower positions. 
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Liquid metal is fed into the screw in the lower position. It is 
sheared by the screw while being cooled below the liquidus. The screw 
is then raised to the upper position and then quickly lowered, ejecting 
the SSM through the nozzle into the mould. 

Also claimed is a method for injecting SSM. 

USE - Casting of metals in the semi-solid state. 

ADVANTAGE - The viscous SSM causes less turbulence during injection 
giving porosity in the casting. The process causes the break up of 
dendrites in the SSM slurry. 

Dwg.3/11 

Abstract (Equivalent): US 5501266 A 

An injection moulding machine for casting metals in semi-solid 
form, comprises: 

(a) a hopper for liquid metal, having means for maintaining the 
metal at a temperature above the liquidus temperature and a fluid 
outlet for liquid metal at the lower end thereof, 

(b) a vertical shearing/cooling section comprising 

(i) a solid tubular barrel having lower and upper ends, an axial 
cavity in the center, and a fluid input near the upper end thereof for 
inlet of liquid metal connected to the fluid outlet of the hopper, 

(ii) a screw located in the axial cavity of the barrel, having a 
shaft extending out of the upper end of the barrel, having a length 
less than the length of the barrel, and fitting in the axial cavity 
with only a small gap between the screw flights and the walls of the 
axial cavity, capable of rotational motion and axial motion from a 
first position in which the lower end of the screw is near the lower 
end of the barrel, to a second position in which the upper end of the 
screw is near the upper end of the barrel, 

(iii) a nozzle for mating with a mould, sealably located in the 
lower end of the axial cavity, having a fluid passage from the axial 
cavity to the lower end of the nozzle which mates with the mould, 

(iv) seal means for preventing liquid metal flow while permitting 
the screw shaft to rotate and move up and down, located around the 
screw shaft on the upper end of the axial cavity, 

(v) temperature control means for maintaining the barrel at a 
temperature below the liquidus temperature of the metal, 

(c) means for rotating the screw, connected to the screw shaft, and 

(d) means for moving the screw lengthwise from its first position 
to its second position, connected to the screw shaft 

The machine operates such that the liquid metal is fed into the 
shearing/cooling section while the screw is in its first, lower 
position and is sheared by the rotating screw while being cooled below 
its liquidus temperature under the control of the temperature control 
means and forming a semi-solid material; the rotating screw is moved to 
its second, upper position; and the screw is quickly moved to its 
first, lower position, ejecting the semi-solid material through the 
nozzle into the mould. 
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